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DATE; November 22, 1994 PPM-95-102
TO: V., Patel/106,0 v
FROM; K. Sah/300.1
SUBJECT; Radiation Report on EQOS/AM
Part No. F100325
Control No. 8524 cC: A Sharma/3!l
P. Dudek/300.1
Library/300.1

A radiation evaluation was performed on FI00325 (Hex ECL to TTL Translator) to determine the total dose
tolerance of these parts. A brief summary of the test results is provided below, For detailed information, refer 1o
Tables I through IV and Figure 1.

The total dosetesﬁngwpurfunnﬂdusingaﬂ]&gammaraymume. During the radiation testing, eight parts
were irradiated under bias (see Figure 1 for bias configuralion), and iwe part were used as control samples. The
total dose radiation levels ware 5, 10, 20, 30, 50, 75 and 100 krads®*. The dose rate was between 0.08 and 1.47
krads/our, depending on the total dose level (see Table I for radiation schedule), After the 100 koad imradiation,
parts wore annealed 2t 25°C for 168 hours, after which the parts were annealed at 100°C for 168 hours, After each
radiation exposure and annealing treatment, parts were electrically tested according to the test conditions and the
specification limits** listed in Table I, These tests included seven functional tests, four at 1.OMHz and three at
10MIz,

All parts passed initial electrical measurements. All irradiated parts passed all electrical and funciional tests up to
and including the 100 krad level.

After annealing for 168 hours at 25°C, all parts passed all cleetrical and functional tests.
After annealing for 168 hours at 100°C, no rebound effects were observed in the parts.

Table IV provides a summary of the mean and standard deviation values for cach parameter after different
irradiation exposures and annealing steps.

Any firrther details about this evaluation can be obtained upon request. If you have any questions, please call me at
(3013 731-89354

*The term rads, as used in this document, means rads(silicon). All radiation levels cited are cumulative.
**These are manufacturer's pre-irradiation data specification limits. No post-irradiation limits were provided by
the manufacturer at the time these tests were performed.
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ADVISORY ON THE USE OF THIS THICUMENT

The information contained in this document has been developed solely for the purpose of providing
general gnidancs to ewployees af the Goddard Spacs Flight Center (GSFC). This document may be
distributed ontside GSFC only as a courtesy 1o other povernment agencics and crmtractors. Any
distribution of this docoment, or application or use of the information costained herein, is expressly
ocotditional upan, and is subject to, the following understandings snd Limitations:

(8) Ths information was developed for general guidance only and {5 subject to change at amy time;

(t) The information was developed under unique GSFC laborstory conditions which may differ
substantially fram outside conditions;

{c) GSFC does not wartant the acourecy of the information when applied or wsed under other than
tinique (GBFC labaratory conditions;

(d) The information shovld not be comstrued as a rrpresentation of product performance by cither GEEC
or tha manufactucer, '

{£) Meither the United Slales government nor afry person acting on hehalf of the United States
government aspuned any Liability resuliing from the application or use o the infarmation,
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TABLL I. Part Information

Generic Part Number: F100325

EQS5/AM

Part Number: 3962-9153101IMY A
EOS/AM

Contrel Mumber: 8524

Charge Number: Eld4406

Manufacurer: National Semiconducior

Lot Date Codc: 9416A, 9405A

Cuantity Tested: 8

Serial Number of

Control Samples: 50, 51

Serial Numbers of

Radiation Samples: 532, 53, 54, 55, 56, 57, 58, 59
Part Functon; Low power HEX ECL-To-TTL Translator
Part Technology: Logic Device

TPackage Style: 24 Lead Quad Flat Package
Test Equipment: =50

Test Engineer: Ted Scharer

* No radiation tolerance/hardness was guarantsed by the manufacturer for this part.
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TABLE 0. Radiation Schedule for5962-9153001MYA
EVENTS
13 INITIAL ELECTRICAL MEASUREMENTS

2) S KRAD IRRADIATION (0.08 KRADSHOUR)
POST-5 KRAD ELECTRICAL MEASUIREMENT

3) 10 KRAD IRRADIATION (0.29 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASITTREMENT

4} 20 KRAD IRRADIATION (0.59 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

5) 30 KRAD IRRADIATION (0.89 KRADS/HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENT

6) 50 KRAD TRRADIATION (1,18 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

) 15 KRAD TRRADIATION (0.39 KRADS/HOUR)
POST-75 KRAD ELECTRICAL MEASUREMENT

2) 100 KRAD IREADIATION (1.47 KRADSHOUR)
POST-100 KRAD ELECTRICAT MEASUREMENT

[0} 162-HQUR ANNEALING @25°C
BOST-168 HOUR ANNEAL FILECTRICAL MEASUREMENT

11) 163-HOUR ANNEALING @1060°C*+*
POST-168 HOUUR ANNEAL ELECTRICAL MEASUREMENT

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS,; SEE FIGURE 1.

DATE
06/19/94

09/22/94
0%/26/94

09/26/94
09/27/94

09/27/94
09/28/94

09/28/94
09729/94

09/25/94
09/30/94

09/30/94
10/03/94

10/03/94
10/04/94

19/04/94
10/13/94

10/13/94
10/20/94

*High temperature annealing is performed to accelerate long term time dependent effects (TDE), namely, the
"rebound" effect due to the growth of interface states afier the radiation exposure. For more information on the

need to perform this test, refer to MIL-STD-883D, Method 1019, Para. 3.10.1.

F
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Table III. Electrical Characteristics af F100325
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for F100325 /1

Totxl Doze Expestire (ands) : Annealing
- 5 1 F1] ET) [ 15 10 16A hre [ 168 hex

Test

L4 Paraneiers

i VOHI mV

F] VYOI n¥

A VoLl oY

4 VOL2 my

5 ¥HHEL mv

[ YREZ mY

7 H oA

] . 'y

3 I0S A,

¥ |IEF1 mA

11 [ED i A

12 [ITTL mA

13 [TPLH oS 0.

14 [TPHL ns| 01 10

15 |PUNCL, Vee=4.2V, Vil=-LE3YV, Vib=1.57V, IMH:z /3
16 JFUNCI Veow-4.1V. Vil LE3V, Vih=0.87V, IMHz
17 [FUNC) Yeom$, 5V, V= LE3V, Vi=-0.8TV, 1Mz
15 |FUNCS, Ve85V, YuLEIY, Vi 087V, INF:
15 |FINCS, Veos-d.2V, Vi LI3¥, VikeALETV, MM
W |FUNCE, Veom.5.2V, Vile 1.E3Y, Vi-0.57V, L6MHz
21 [FIRNCY, Yeow 577, Vil=-143V, ¥il=0.5T¥, 1OMTx

Notes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing,
The control samples remained constant throughout the testing and is not included in this table,
2/ These are manufacturer's non-irradiated data sheet specification limits. No post-irradiation
limits were provided by the mamufacturer at the time the tests were performed.
3/ Inthe Functional Tests, "P" means that all parts passed this test at this irradiation or
annealing level, "F" means that all parts failed this test at this irradiation or annealing
level and, "nPmF" means that n parts passed at this level and m parts failed at this level.
4/ Radiation-sensitive parameters: none,



Figure |, Radiation Bias Circuit for F100325
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I, (total) < 520 mA
Ize (totaly <280 mA
Qe. Q1. Q2 = high
Q’: Q-h QS = IDW
VBB =-103V

NOTES

L Vi, =5.0 V£0.5 V, Vie=0.0V

2, Vg =45V+05V

3 Ve =16V0.]V

4 Vin=25V +05V

5. R=200002 + 10%, 1/4 W (max L, = 2.5V/2k0=125mA)
6. Ri=10kQ £ 10%, 174 W

7. Vpg=-10V+0.1V
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2.5Y
Pin Names Description
Dg-Dg Data Inputs
Dg-Ds Inverting Data [nputs
Qp~Qg Data Cutputs




